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B Scope 
A system requirement is a capability that a system (in this case, XSEDE) must satisfy if it is to be 
successful. A system requirement specification (SRS) is an engineering document that explicitly and 
concisely describes a set of requirements. As such, the SRS is of fundamental importance to technical 
planning, system development, quality assurance, and overall project management. The SRS is an 
authoritative description of the scope of an engineering enterprise that describes, in aggregate, the 
capabilities that a system must deliver to its owners, operators, and other stakeholders. However, this does 
not imply that the SRS is immutable. The SRS may undergo substantial evolution, especially in the case 
where spiral or other iterative engineering processes are used (as with XSEDE). Requirements traceability 
matrixes corresponding to this version of the SRS can be found in PD3.8 Requirements Traceability 
Matrices.  
 
Specifics on how requirements are identified, validated, and analyzed can be found in PD3.1 
Requirements, §D XSEDE Analysis and 
Design Processes, Methods and Techniques, 
and PD4.5 System Engineering Management 
Plan, §D.2 Requirements Analysis. Figure C-1 
is a fragment of the requirements management 
process excerpted from the SEMP. What is 
important to note in this fragment is the crucial 
role played by the User Requirements 
Evaluation and Prioritization (UREP) working 
group in approving requirements, and 
therefore in deciding which requirements to 
include within the SRS. Only the UREP has 
the authority to approve requirements, and 
therefore incorporate them into the SRS.  
 
Proposed requirements may arise directly 
from User Engagements, (“Requirements 
Gathering” in the figure, which includes 
consulting, focus groups, ticket mining, annual surveys, workshop evaluations, and usability panels), or 
indirectly as a consequence of some other decisions made by the Engineering Configuration Board (see 
PD4.5 System Engineering Management Plan, §D5.3.3 Engineering Configuration Board).  
 
B.1 How to read this SRS.  
The XSEDE SRS (this document) is 
automatically extracted from a widely used, 
commercially supported requirements 
management system called DOORS. The 
document generator uses certain conventions 
to display requirements, illustrated in Figure 
B-2 using a requirement excerpted from the 
SRS, illustrates the main conventions. It is also 
useful to bear in mind that while requirements 
are organized hierarchically (i.e., as a “tree” 
structure), we are generally interested only in 
the leaves—these are the requirements. All 
intermediate nodes in the requirement 
 
 
 
Figure B-1: Process for Approving Requirements 
 
 
Figure B-2: Structure of a Requirement 
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hierarchy are aids to the reader of the SRS. Therefore, intermediate nodes will have no requirement 
details. Note also that the paragraph numbering of each requirement is incidental to the requirement; these 
are likely to be different in other versions of the generated SRS.  
 
The SRS represents one element of the requirements that is outlined in bold in the XSEDE requirements 
database schema summarized in Figure B-3. The other elements in the schema support end-to-end 
traceability (see PD3.8 Requirements Traceability Matrices) as well as automation of various engineering 
and quality assurance activities (for example, test execution, report generation, and change impact 
analysis).  
  
 
Figure B-3: Requirements Database Schema 
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ID :  XR1 
C Specific Requirements 
 
ID :  XR2 
C.1 Functional Requirements 
 
ID :  XR9 
C.1.1 Common Global Namespace 
Provide mechanisms to identify resources/services through a global namespace. 
 
ID :  XR10 
C.1.2 Information Services 
 
ID :  XR11 
C.1.2.1 Information Services Directory 
All system information shall be published and discoverable by users and tools. 
 
ID :  XR12 
C.1.2.2 Information Services Registration 
All XSEDE services shall be registered in information services. This registration shall include 
information on how to contact and interact with the service. This registration may include descriptions of 
information produced by this service into XSEDE information services.  Users shall have the capability to 
define sets of services/resources in information services. 
 
ID :  XR13 
C.1.2.3 Custom Information Sources 
Authorized individuals, groups, and organizations shall be able to register their own data sources and 
schemas and query them in an integrated fashion alongside XSEDE information services. 
 
ID :  XR14 
C.1.3 Resource Reservation and (Meta-) Scheduling 
 
ID :  XR15 
C.1.3.1 Resource-Independent Job Submission 
Support a standards-based job description language usable on all resources. 
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ID :  XR16 
C.1.3.2 Metascheduling 
Provide a scheduling system capable of running jobs on a users behalf on one or more resources in 
XSEDE, possibly the output of the resource selection service, based on multiple parameters including 
speed-to-execution, cost of computation, specific runtime windows, etc. 
 
ID :  XR17 
C.1.3.3 Automated Resource Selection 
Provide a mechanism to identify resources that match given criteria for hardware architecture, software 
availability, queue characteristics, storage system characteristics, and user allocation (for example), and 
execute schedule. 
 
ID :  XR18 
C.1.3.4 Data Transfers Co-Scheduled with Compute Jobs 
Provide mechanisms for file staging.  Jobs must be able to specify which files should be staged in before 
execution and staged out after completion. 
 
ID :  XR19 
C.1.3.5 Resource Reservation 
Support advance reservations of XSEDE resources, including storage in addition to specific quantities 
(time, nodes) of compute resources, for specific periods of time. Implementation of back-end left to RPs. 
 
ID :  XR21 
C.1.3.6 Parameter Sweeps 
Provide users the means to run many job instances of the same code that vary only by their parameters. 
 
ID :  XR22 
C.1.3.7 Urgent Computing 
Support jobs with urgent computing needs.  Some users desire a way to get exclusive access to a 
significant portion of a compute resource on demand for “urgent” compute jobs; this may involve 
preempting or aborting other users’ jobs.  Examples include: major public events (Katrina simulations). 
 
ID :  XR23 
C.1.3.8 User-Requested Changes to Job Priorities 
Support the ability of users to request priority changes to their jobs (e.g., for priority access or urgent 
runs) that are not tied to public events, but to user-level needs (e.g., to rerun simulations to meet a 
publication deadline). 
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ID :  XR24 
C.1.4 Workflow 
 
ID :  XR25 
C.1.4.1 Integrated Workflow Engine 
Provide a workflow engine integrated into the common user environment and capable of addressing all 
XSEDE resources. 
 
ID :  XR26 
C.1.4.2 Computational and Data Workflows 
Provide a comprehensive workflow capability that supports either computational workflows or data 
workflows or the combination of both, provides status information in machine-readable forms that allow 
automated services to adapt to changes in status (to support researchers involving little data movement or 
very data-intensive research and education objectives).   
 
ID :  XR33 
C.1.4.3 Workflow Integration with Information and Resource Discovery 
Ensure support within the workflow environment to access information discovery and resource discovery 
capabilities. 
 
ID :  XR27 
C.1.4.4 Workflow Integration with Job Managers 
Support interoperability between the workflow environment and the job management systems available in 
XSEDE. 
 
ID :  XR34 
C.1.4.5 Workflow Compatibility 
Support additional workflow engines through interface standards supported by XSEDE. 
 
ID :  XR28 
C.1.4.6 Extensive Menu of Supported Workflow Tools 
Provide graphical user interface (GUI), command line, and application programming interfaces (APIs) to 
supported workflow capabilities. 
 
ID :  XR29 
C.1.4.7 Workflow Management 
Provide mechanisms to manage work and data flows across XSEDE resources. 
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ID :  XR30 
C.1.4.8 Workflow Optimization 
Provide mechanisms to schedule a combination of server-side and client-side workflows to optimize both 
low and high complexity tasks. 
 
ID :  XR31 
C.1.4.9 Automatic Resource Selection 
Support the capability to perform automatic resource selection within the workflow environment. 
 
ID :  XR32 
C.1.4.10 Server-Side Workflows 
Support server-side workflows controlled by a rule engine. 
 
ID :  XR35 
C.1.5 Data Management 
 
ID :  XR40 
C.1.5.1 Integrity Validation 
Provide mechanisms to validate the integrity of data sets that have been stored or transferred by XSEDE, 
detect and correct common integrity problems, and clearly report issues that can not be overcome. 
 
ID :  XR41 
C.1.5.2 Data Transfers 
Provide a service for moving data to, from, and between compute and storage services.  Allow users to set 
up “data jobs” which asynchronously move data between sites or to archival storage. Data transfer service 
shall be able to move data to/from service providers, campus systems, and possibly other kinds of 
resources such as DOE HPC systems. 
 
ID :  XR42 
C.1.5.3 Automated Archival Replication 
Allow users to manage hierarchies of data with large numbers of files across multiple resources, including 
replication between high-performance FS and archive resources; and shall support secure, distributed 
archival storage with replication handled automatically. 
 
ID :  XR43 
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C.1.5.4 Database Support 
Users shall be able to transparently access relational database management system (RDBMS) resources in 
or out of XSEDE. 
 
ID :  XR44 
C.1.5.5 Archival Storage 
Support a diverse array of archival storage systems using a common (but not necessarily exhaustive) set 
of commands where put/get interfaces are required. 
 
ID :  XR45 
C.1.5.6 Long-Term Preservation of Data 
Provide basic mechanisms for long-term preservation of data. 
 
ID :  XR46 
C.1.5.7 Persistent Spinning Disks for Multi-TB Data Sets 
Support "persistent spinning disk" storage for multi-terabyte data sets beyond scratch space.  
 
ID :  XR47 
C.1.5.8 Data Collections 
 
ID :  XR48 
C.1.5.8.1 Connections to Data Collections 
Provide mechanisms for connecting and integrating databases, archives and other data sources. 
 
ID :  XR49 
C.1.5.8.2 Discovery and Dissemination of Data Collections 
Provide a discovery mechanism and a framework for easy dissemination of collections of data and 
published scientific output, and shall support collection-owned data to promote data sharing, and a 
framework for easy dissemination of collections of data and published scientific outputs. 
 
ID :  XR50 
C.1.5.8.3 Role-Based Access to Collections 
Provide mechanisms to define and enforce management policies on collections. Allow collection owners 
to define data privacy policies and access control to their data collections. 
 
ID :  XR51 
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C.1.5.8.4 Logical Collections and Descriptive Metadata 
Support user's ability to define logical collections, for organizing research results, and assigning 
descriptive metadata.  Provide support for metadata generation and management related to the provenance 
of the data to facilitate the searching and retrieving of relevant data. 
 
ID :  XR52 
C.1.6 File Systems 
 
ID :  XR53 
C.1.6.1 Bulk operations on files 
Support bulk operations on files located on different grid resources across the XSEDE system. 
 
ID :  XR54 
C.1.6.2 Wide-Area/Global File System 
Present a global "file system"/namespace accessible across all resources, provide "reasonable" high 
performance, support identity mapping, POSIX I/O semantics. Could include distributed storage. 
 
ID :  XR55 
C.1.6.3 Access to Global namespace 
Users shall be able to "mount" the XSEDE global namespace and the underlying storage resources from 
their desktop systems, regardless of operating system. 
 
ID :  XR56 
C.1.7 Core Services 
 
ID :  XR57 
C.1.7.1 User and Account Management 
 
ID :  XR58 
C.1.7.1.1 Account and Allocation Information 
Information on user accounts, allocations, and resource usage shall be available via information services. 
 
ID :  XR59 
C.1.7.1.2 Centralized Account Management 
Provide an automated and centralized electronic mechanism to track and manage user access 
(create/modify/delete user accounts) on XSEDE resources.  This may take the form of centralized UNIX-
style account management. 
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ID :  XR60 
C.1.7.1.3 Project Selection 
Allow users to select a "project" under which all XSEDE operations take place, and to which all 
operations are charged. 
 
ID :  XR61 
C.1.7.1.4 Resource Use Reports 
Provide an automated and centralized electronic mechanism to collect XSEDE resource usage and 
produce reports to NSF. 
 
ID :  XR62 
C.1.7.1.5 Accounting Data 
Ensure that accounting data entered in to the system will be available to the PI and associates and to 
appropriate XSEDE staff. 
 
ID :  XR63 
C.1.7.2 Principal Investigator Support 
 
ID :  XR64 
C.1.7.2.1 Proposal Submission 
Provide a Web form based electronic mechanism for potential XSEDE users to submit proposals 
requesting an allocation on any XSEDE resource. 
 
ID :  XR65 
C.1.7.2.2 Access to Proposal Data 
Ensure that proposal data entered into the system will be available to the author and to authorized XSEDE 
staff. 
 
ID :  XR66 
C.1.7.2.3 Principal Investigator Account Management 
Provide tools for PI to manage accounts for their project (allocation).  
 
ID :  XR67 
C.1.7.3 Query and Search 
All system information services shall support queries and/or searches for the information they contain. 
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ID :  XR68 
C.1.7.4 Notification 
All system information services shall support notifying interested subscribers about information creation, 
update, or deletion. 
 
ID :  XR69 
C.1.7.5 Notification Interface 
All system information services that support notification shall support a common notification interface 
(information may also support other interfaces). 
 
ID :  XR70 
C.1.7.6 Monitoring and Testing Information 
All monitoring and testing results shall be available to authorized stakeholders in uniform, machine-
readable formats that allow automated services to adapt to changes in status. 
 
ID :  XR161 
C.1.7.7 Monitoring and Testing Formats 
Provide system and data management service status information in machine-readable formats that allow 
automated services to adapt to changes in status. 
 
ID :  XR71 
C.1.8 Portals, Gateways and Campus Federation 
 
ID :  XR72 
C.1.8.1 Centralized Single Sign-On Hub 
Support a centralized single sign-on hub. Provide XSEDE Unix login nodes that users can ssh to and then 
access XSEDE resources and the common user environment.  
 
ID :  XR73 
C.1.8.2 Mechanisms for Federating Campus Clusters 
Provide consistent mechanisms for federation with campus clusters. 
 
ID :  XR74 
C.1.8.3 Integration with Local Computing Resources 
Provide a mechanism for a user to attach a local compute or storage resource, that satisfies a defined 
protocol standard, to the common user environment so that the user can exploit it from the common user 
environment as if it were an XSEDE resource. 
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ID :  XR75 
C.1.8.4 Mechanisms for Federating Independent Data Grids 
Identify standards and mechanisms to support the federation of independent data grids. 
 
ID :  XR76 
C.1.8.5 User-Defined Portals 
Provide tools and mechanisms for users to build their own portals. 
 
ID :  XR4 
C.2 External Interface Requirements 
 
ID :  XR77 
C.2.1 User Interfaces 
 
ID :  XR78 
C.2.1.1 Workflow Graphical User Interface Tool 
Provide a workflow graphical user interface (GUI) for use by XSEDE users. 
 
ID :  XR79 
C.2.1.2 Workflow Client Command Line Tool 
Provide a client command line tool for use by XSEDE users. 
 
ID :  XR80 
C.2.1.3 Workflow Application Programming Interface 
Provide access to application programming interfaces (APIs) for supported workflow engines. 
 
ID :  XR81 
C.2.1.4 Interactive Access 
 
ID :  XR162 
C.2.1.4.1 Exploration of Petascale Data 
Support remote and interactive exploration and visualization of petascale data.  
 
ID :  XR163 
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C.2.1.4.2 Interaction with Observation and Experimental data 
Enable close integration and interaction with observation and experimental data. 
 
ID :  XR164 
C.2.1.4.3 Visualization 
Support data visualization. 
 
ID :  XR82 
C.2.1.5 Long Interactive Sessions 
Support long interactive sessions, e.g. for "what-if" explorations, data mining, and data reduction. 
 
ID :  XR165 
C.2.1.6 Web-Based Interface to XSEDE Ticket System 
Provide a web-based interface for submitting and monitoring XSEDE help desk (trouble) tickets. 
 
ID :  XR84 
C.2.2 Software Interfaces 
 
ID :  XR85 
C.2.2.1 Access via Application Programming Interfaces (APIs) 
Users shall be able to access XSEDE resources through a well-defined or standard API from a gateway or 
other user-developed tool. 
 
ID :  XR86 
C.2.3 Communication Interfaces 
 
ID :  XR87 
C.2.3.1 Last Mile Networking 
Provide support to resolve "last mile" networking issues, including network design, troubleshooting, end-
to-end quality of service, and other technical assistance. 
 
ID :  XR166 
C.2.3.2 Research Network Connectivity 
Provide network connectivity options to providers of cyberinfrastructure systems (both generic and 
discipline-specific) in NSF and other agencies (DOE, DOD, NASA, NIH), and evolve network 
technology more quickly and enhance connectivity thru production-quality national education/research 
network provider partnerships. 
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ID :  XR167 
C.2.3.3 Real-Time Network Status 
Provide real-time status information about significant changes in network connectivity conditions in 
machine-readable formats that allow automated services to adapt to changes in status. 
 
ID :  XR3 
C.3 Quality Requirements 
 
ID :  XR88 
C.3.1 Reliability 
 
ID :  XR95 
C.3.1.1 Fault Tolerance 
Support failure identification and recovery. 
 
ID :  XR93 
C.3.1.2 Fault Tolerant, Recoverable RP-XSEDECDB 
Transactions of Information exchange between RP sites and the XSEDECDB shall to be guaranteed. 
 
ID :  XR94 
C.3.1.3 Fault Tolerant, Recoverable Billing 
Transactions of billing data between RP sites and the XSEDECDB shall to be guaranteed. 
 
ID :  XR96 
C.3.1.4 Production Ready 
Deployed system components shall be "production-ready", not development or alpha codes.  
 
ID :  XR97 
C.3.1.5 Graceful Failure 
Detect and gracefully respond to the failure of operations. 
 
ID :  XR98 
C.3.1.6 Reliable Data Transfers 
Support data transfers with: low failure rates, graceful degradation, and informative error messages. 
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ID :  XR89 
C.3.2 Security 
 
ID :  XR99 
C.3.2.1 Secure Access  
Provide secure access to machines that protect both user and resource. 
 
ID :  XR100 
C.3.2.2 Trust Virtualization 
Support virtualization of trust (the management of a shared collection under a collection account/ID, and 
the authentication and authorization of access to the shared collection). 
 
ID :  XR101 
C.3.2.3 Strong Authentication 
Provide at least one strong authentication mechanism.  Use of username/password is recognized as being 
insecure. 
 
ID :  XR102 
C.3.2.4 Interoperability with Federated Identity Systems 
Provide the capability to integrate with academic/research organizations for identity management and 
authentication (e.g., build on the InCommon Federation) to establish collaborative trust. 
 
ID :  XR103 
C.3.2.5 Integrated Data Integrity 
Provide mechanisms to protect user data, including but not limited to, digital signatures and replication.  
 
ID :  XR104 
C.3.2.6 Authorization 
Ensure access control throughout the XSEDE using appropriate access control rules for data files, 
applications, services, storage systems, computational systems and other devices or resources. 
 
ID :  XR105 
C.3.2.7 Secure Interfaces for Gateways 
Support access from Gateways to the XSEDE file system through "mount" operations, to Web services 
via a services access layer, and to XSEDE resources in general via standard APIs (e.g., SAGA). 
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ID :  XR106 
C.3.2.8 Identity Management and Delegation 
Users shall be able to select one or more identities and corresponding credentials (individual or 
institutional) and produce a delegated credential that provides access to resources. 
 
ID :  XR107 
C.3.2.9 Incident Response 
Provide a comprehensive incident response process with security MOU between XSEDE participants, 
security contact lists, incident response playbook, secure communications capability, conference call 
capabilities and centralized account disable capability. 
 
ID :  XR108 
C.3.2.10 Intrusion Detection 
Use a system-wide intrusion detection system that coordinates information from a variety of sensors at the 
network and system level, and is capable of sending real-time notifications to XSEDE security staff. 
 
ID :  XR109 
C.3.2.11 Vulnerability Scanning 
Use a vulnerability scanning system. This service will  search for and map systems for known 
vulnerabilities in an application, computer or network. 
 
ID :  XR110 
C.3.2.12 Identity Traceability 
To the greatest extent possible, administrators shall be able to determine the identity of the user who 
accesses any XSEDE resource for security and reporting purposes. 
 
ID :  XR111 
C.3.2.13 Secure Information Exchange 
Information exchanged between RP sites and the XSEDECDB shall to be protected and exchanged 
securely. 
 
ID :  XR112 
C.3.2.14 Security Awareness and Training 
Provide a proactive security awareness and training program shall be for available all system users. 
 
ID :  XR168 
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C.3.2.15 Security Monitoring and Status 
Provide status information in machine-readable formats that allow automated services to adapt to changes 
in status. 
 
ID :  XR90 
C.3.3 Extensibility 
 
ID :  XR113 
C.3.3.1 Extensible XSEDE Environment 
 
ID :  XR169 
C.3.3.1.1 IaaS Tools 
Provide a suite of Infrastructure-as-a-Service(IaaS) tools for the management, reliability, and 
interoperability of cloud computing resources. 
 
ID :  XR170 
C.3.3.1.2 Use Cloud Resources 
Provide support for integration of computing capability via cloud-style resource provisioning (such as the 
use of virtual machines and application appliances) 
 
ID :  XR171 
C.3.3.1.3 Cloud Resource Interoperability 
Support interoperability with cloud computing resource providers. 
 
ID :  XR172 
C.3.3.1.4 Intergration of Scientific Instruments 
Provide services for integrating scientific instruments including: common interfaces and capabilities for 
capturing and processing real-time data streams from instruments and sensors, and interfaces to XSEDE 
data management services. 
 
ID :  XR173 
C.3.3.1.5 Commodity Wireless Smart Devices 
Provide an interface for monitoring and accessing data via commodity wireless devices, such as, iphone, 
iPad, Android, etc. 
 
ID :  XR174 
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C.3.3.1.6 Integration of cyberinfrastructure components 
Provide services for integrating domain-specific cyberinfrastructure components from campus resources 
to other national or international grids and cyberinfrastructures. 
 
ID :  XR175 
C.3.3.1.7 Support Users of Capability Class Resources 
XSEDE shall promote the use of XD resources to prepare for Blue Waters. 
 
ID :  XR114 
C.3.3.2 Extensible Job Submission Description 
Support a job description language that permit custom extensions, such as attributes for reservations or 
Quality of Service (QoS) markers and interfacing with user environment management systems 
(modules/softenv).  
 
ID :  XR115 
C.3.3.3 Custom Information 
Authorized individuals, groups, and organizations shall be able to add their own information into XSEDE 
information services. This capability shall be managed so that these entities get a fair share of the amount 
of information storage. This capability shall not affect the performance or reliability of information 
services containing  general, common, or administrative information. 
 
ID :  XR91 
C.3.4 Performance 
 
ID :  XR117 
C.3.4.1 High Speed Data Movement 
Provide networks and tools for data movement, including very large transfers of data, and including large 
files and large numbers of files.  
 
ID :  XR176 
C.3.4.2 Network Bandwidth Reservation 
Provide a mechanism for providing reserved network bandwidth for individual users or teams. 
 
ID :  XR177 
C.3.4.3 File Transfer Performance Improvement 
Data movement services shall provide mechanisms for managing/improving transfer speeds for individual 
users or teams, including integration with dynamic network allocation services. 
 
XSEDE System Requirements Specification 
      C-22 
ID :  XR92 
C.3.5 Usability 
 
ID :  XR118 
C.3.5.1 Common Environment 
 
ID :  XR119 
C.3.5.1.1 Common Shell Environment 
Support a single common shell environment management system.  
 
ID :  XR120 
C.3.5.1.2 Common User Environment 
Provide a common user environment (environment variables, directory structures, naming schemes, etc.) 
for HPC resources; provide a standardized "look and feel" environment for command line users to include 
some standardization of message of the day (MOTD), shell prompts, as well as a standard shell and an 
easy method of globally changing the users desired shell. 
 
ID :  XR121 
C.3.5.1.3 Common Environment Variables 
Provide a set of common environment variables to define locations of file systems, documentation, 
examples, software etc., and, to the greatest extent possible, standardize paths with environment variables. 
 
ID :  XR122 
C.3.5.1.4 Common Performance and Debugging Tools 
Support, to the greatest extent possible, common debugging and program profiling tools for all XSEDE 
resources.  Provide services for integrating scientific code and applications. Provide web-based interfaces 
that assist users with analyzing and improving the performance and quality of scientific application and 
libraries in HPC environments. 
 
ID :  XR123 
C.3.5.1.5 Common User Build Environment 
To the greatest extent possible, support a common user build environment that includes: compilers, 
libraries, debugger, MPI, etc., and document common interfaces to recommended compilers, debuggers, 
MPI versions etc.  Provide web-based interfaces that assist users with development/debugging code on 
HPC platforms.  
 
ID :  XR124 
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C.3.5.1.6 Client-Side Toolkit 
Provide access to XSEDE client-side resources (including data access) from Linux, Macintosh and 
Windows desktops, including easy-to-download clients, e.g., GridFTP, XSEDE/Unicore command line 
interface. 
 
ID :  XR125 
C.3.5.2 User-Centric Unified Access 
Provide user-centric mechanisms to access to all XSEDE resources and services, including the ability for 
users to allow access to their allocation by other users. 
 
ID :  XR127 
C.3.5.3 Collaborative Environment 
Provide the infrastructure for a collaborative environment for desktop sharing and problem solving for 
users working with consultants. 
 
ID :  XR128 
C.3.5.4 Attach to Running Jobs 
Identify compute nodes that allow users to "attach" resources or applications to running tasks, for 
purposes of management, real-time steering/visualization, debugging, etc. 
 
ID :  XR129 
C.3.5.5 Binary Management and Provisioning 
Support the management of binary codes and provisioning data.  Before an application can be scheduled 
on a resource a suitable executable must be available on the resource. This ranges from simply finding the 
local path, to copying a binary, to building an application. 
 
ID :  XR130 
C.3.5.6 Transparent Data Transfers 
Support data transparent data transfers that maximize ease of use, and require no need for users to watch 
them. 
 
ID :  XR131 
C.3.5.7 File System Visibility 
Allow users to manipulate application file system data for purposes of management, real-time 
steering/visualization, debugging, etc. 
 
ID :  XR132 
XSEDE System Requirements Specification 
      D-24 
C.3.5.8 Seamless Federation 
Support seamless federation between on-campus and system resources: in particular, and to the greatest 
extent possible, common authentication and user environments shall be used. 
 
ID :  XR178 
C.3.5.9 Problem Resolution 
Resolve all reasonable issues without involving the user, and reporting any non-resolvable issues to the 
user in a usable manner. 
 
ID :  XR7 
C.4 Design Constraints 
 
ID :  XR126 
C.4.1 Non-Disruptive Transition to XSEDE 
XSEDE shall not interfere with TG Phase-II user or system operations.  As much as possible we want to 
minimize impact on current applications - therefore (for examples) XSEDE shall not break codes. 
 
ID :  XR159 
C.4.2 Comply with Standards  
To the greatest extent possible, comply with standards for selected components, use defacto standards or 
develop tools when standards do not exist.  Also, communicate the technologies and there basis related to 
standards. 
 
ID :  XR160 
C.4.3 Use Commercial or Open Source Software 
To the greatest extent possible, exploit existing software technology. Adopt performance and scaling 
improvements by software providers and promote open and modular technologies.  
 
ID :  XR179 
D Enterprise Requirements 
 
ID :  XR180 
D.1 Training, Education and Outreach Service (TEOS) 
 
ID :  XR181 
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D.1.1 Training with exercises and sample codes 
Provide introductory to advanced quality training with many exercises and sample codes. 
 
ID :  XR182 
D.1.2 Training without travel 
Provide training that spans time and space to eliminate travel and address just-in-time learning; and 
training that is accessible from the desktop and from campus events. 
 
ID :  XR183 
D.1.3 Educate the future CS&E workforce 
 
ID :  XR184 
D.1.4 Undergraduate and graduate curriculum materials 
Develop undergraduate and graduate curriculum materials to address competencies. 
 
ID :  XR185 
D.1.5 Prepare future PIs and leaders 
Prepare and sustain undergraduate and graduate students to be the future PIs and leaders. 
 
ID :  XR186 
D.1.6 Provide campus bridging 
Provide campus bridging for users to access XSEDE resources; assist campuses in balancing the use of 
local, regional and national resources. 
 
ID :  XR187 
D.1.7 Strengthen support for Campus Champions 
Strengthen support for Campus Champions: help Champions be more effective on their campuses; avoid 
a sense of isolation (geographic or institutional); make the best use of limited resources; and involve 
students. 
 
ID :  XR188 
D.1.8 Support CS&E practitioner diversity 
Engage and sustain a larger and more diverse population of CS&E practitioners; provide deeper support 
of under-represented communities on their campuses. 
 
ID :  XR189 
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D.1.9 Provide awareness of XSEDE benefits 
Raise awareness of benefits of XSEDE to research and education through presentations at professional 
society meetings and case studies from all fields of science and engineering. 
 
ID :  XR190 
D.1.10 Provide TEO repository 
Provide a persistent, up-to-date repository of high quality training, education and outreach materials; 
make these materials available through other digital services providers. 
 
ID :  XR191 
D.1.11 Adopt best practices and lessons learned 
Adopt best practices and lessons learned into services to best serve users, integrate research and 
education, and advance CS&E learning and workforce development. 
 
ID :  XR192 
D.2 Advanced User Support (AUSS) 
 
ID :  XR193 
D.2.1 Provide Advanced Research Teams Support 
Support collaboration between an XSEDE user group, with the goal to enhanced that research group's 
capability to create new knowledge using XD resources and related technologies. 
 
ID :  XR194 
D.2.2 Provide Advanced Community Capabilities Support 
Support efforts to optimize, harden and deploy the software systems necessary for research communities 
to collaborate and create new knowledge using XD resources and related technologies.  Facilitate the 
effectiveness of research groups whose members are geographically distributed but are pursuing common 
research and education objectives 
 
ID :  XR195 
D.2.3 Provide Advanced Education, Outreach and Training Support 
Develop and present technical content on petascale programming (general and specific to XSEDE); 
building workflows; using co-scheduled data transfers; data reduction concurrent with simulation; and 
algorithms for petascale data mining. 
 
ID :  XR196 
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D.2.4 Support Novel and Innovative Projects 
Work with user groups, communities and digital services that have not benefitted from traditional HPC 
approaches but that can now benefit from XSEDE resources.  Develop and support new and improved 
HPC software services that are efficient, more accessible, easier to use and decreases time to scientific 
discovery. 
 
ID :  XR197 
D.2.5 Support Communities in Focused Research Areas 
Facilitate community building via Internet-based access to models and data in focused research areas. 
 
ID :  XR198 
D.3 Coordination and Management Service (CMS) 
 
ID :  XR199 
D.3.1 Provide Advanced User Support Services (AUSS) 
See XR138: Advanced User Support Service (AUSS). 
<Note: there is no XR138 in "XSEDE Baseline SRS-v2.13.1"> 
 
ID :  XR200 
D.3.2 Provide Training, Education and Outreach Services (TEOS) 
See XR182: Training Education and Outreach Services (TEOS). 
<Note: there is no XR182 in "XSEDE Baseline SRS-v2.13.1"> 
 
ID :  XR201 
D.3.3 Establish XSEDE Architecture 
 
ID :  XR202 
D.3.3.1 Support "Easy to Use" Interaction 
Provide easy-to-use interaction paradigms appropriate for its diverse user communities, from current 
HPC/Unix experts to domain scientists and students accessing community applications via science 
gateways and desktop clients, and mechanisms to support users in making connections between diverse 
analytical methods and data sources.  
 
ID :  XR203 
D.3.3.2 Support Interoperability 
Support interoperation of national cyberinfrastructures worldwide and incorporate campus centers as well 
as national, corporate, and individual research laboratories. 
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ID :  XR204 
D.3.3.3 Protect XSEDE Users 
Provide an environment that is open but at the same time protects user confidentiality, integrity and 
availability.  (e.g., to their data and resources).  Provide a security model that maps to the XSEDE 
architecture and is understandable by stakeholders. 
 
ID :  XR205 
D.3.3.4 Create and Sustain Quality User Experience 
Empower scientists in all disciplines to be more productive as they conduct sophisticated, collaborative, 
large-scale computational research using XD resources. 
 
ID :  XR206 
D.3.3.5 Support Virtual Organizations and Collaborating Groups 
 
ID :  XR207 
D.3.3.5.1 Virtual Organization 
Provide resources and capabilities to virtual organizations and small investigative teams in various 
domains. 
 
ID :  XR208 
D.3.3.5.2 Community Datasets 
Provide a mechanism for hosting community datasets and allow data curation capabilities to be integrated 
with community datasets. 
 
ID :  XR209 
D.3.3.5.3 End User Storage Space Management 
Provide a mechanism for user groups to manage the utilization of storage space allocated to the group by 
storage providers. 
 
ID :  XR210 
D.3.3.5.4 Forming and Managing Communities 
Provide web-based interfaces that facilitate community formation. Provide web-based interfaces that 
allow users to define and manage groups of users.  The security model should allow users to create and 
manage groups of users to which the security model can refer. 
 
ID :  XR211 
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D.3.3.5.5 Community Software Discovery 
Provide web-based interfaces that encourage and support scientific communities to identify and use 
popular software tools. 
 
ID :  XR212 
D.3.3.5.6 Support User-to-User Help 
Web-based interfaces for user support shall include mechanisms for users to help each other, including a 
reward system. 
 
ID :  XR213 
D.3.3.5.7 Mechanisms for Gateway Users and Communities 
XSEDE shall provide Web-based services and capabilities targeted towards gateway users and 
communities, shall resolve all reasonable issues without involving the user, and reporting any non-
resolvable issues to the user in a usable manner, and shall provide status information in machine-readable 
formats that allow automated services to adapt to changes in status. 
 
ID :  XR214 
D.3.4 Support XSEDE Operations 
 
ID :  XR215 
D.3.4.1 User Support 
 
ID :  XR216 
D.3.4.1.1 Provide Frontline User Support 
Provide frontline user support including the 24x7 XSEDE Operations Center, consulting services, user 
surveys and agreements.   
 
ID :  XR217 
D.3.4.1.2 Next Generation User Support and Continuous Improvement 
Facilitate the development of the next generation and continuous improvement of HPC user services 
expertise. 
 
ID :  XR218 
D.3.4.2 Provide Online Services 
Provide an XSEDE User Portal, automatic distributed accounting and account management, 
authentication services, XSEDE website, documentation, tools for the use of distributed XSEDE 
resources including science gateway support and the ability to submit work through a single system view 
of XSEDE resources 
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ID :  XR219 
D.3.4.3 Provide Software Maintainance 
Provide software maintenance and coordination including acceptance testing as part of the deployment of 
new capabilities and services into the production XSEDE environment 
 
ID :  XR220 
D.3.4.4 Provide Data Management 
Provide data management and coordination including coordinated data services such as XSEDE-wide 
parallel file systems, data movement and management, distributed archival replication, physical media 
transfers, (at least for transfer to/from non-XSEDE systems) and services that allow users to easily locate 
their own data. 
 
ID :  XR221 
D.3.4.5 Provide Deployment and Monitoring 
Provide support for software deployment and continuous monitoring of XSEDE Capabilities including 
acceptance testing and monitoring of production resources and services 
 
ID :  XR222 
D.3.4.6 Support Networking 
Provide a network implementation and support including interconnecting major distributed XSEDE 
components and facilitating end-to-end performance for users.  
 
ID :  XR223 
D.3.4.7 Implement Best Cybersecurity Practices 
Implement best cybersecurity policies and procedures including an available, shared certificate authority 
spanning all XD Service Providers. 
 
ID :  XR224 
D.3.4.8 Provide Training, Education and Outreach Infrastructure 
See XR182: Training Education and Outreach Services (TEOS).  Provide infrastructure for TEOS on-line 
training, event participation registration and tracking, and community collaboration tools. 
<Note: there is no XR182 in "XSEDE Baseline SRS-v2.13.1.docx"> 
 
ID :  XR225 
D.3.5 Provide XSEDE User Services 
 
ID :  XR226 
XSEDE System Requirements Specification 
      D-31 
D.3.5.1 Provide Online Information Resources 
Provide high-quality, comprehensive content to remote users, and Web-based and social-media-based 
access to this content from desktops, laptops and mobile devices.  "Content" includes: consistent and 
complete guides for new and beginning users on all XSEDE resources and services; user news (via 
push/pull subscription); online helpdesk chat; and information on XSEDE and community subject-matter 
experts. 
 
ID :  XR227 
D.3.5.2 Provide Efficient Allocations 
Provide simple, flexible, and equitable allocations procedures in a way that minimizes barriers to apply 
for resources; provides users with access quickly wherever possible; and provides an appropriate level of 
review for scarce, valuable resources. Reduce adding new users to existing allocations to shortest time 
possible (for example, target might be one day to get to SPs). 
 
ID :  XR228 
D.3.5.3 Support User Engagement 
Support reactive and proactive discussion and solicitation of feedback and requirements from user 
engagement. User engagement includes: consulting; user feedback collection; and coordination with the 
(separately awarded) Technology Insertion Service (TIS). 
 
ID :  XR229 
D.3.5.4 Provide XSEDE Transition Support 
Ensure a seamless transition (from the user perspective) from TeraGrid to XSEDE user services. 
 
ID :  XR230 
D.3.6 Provide Integrated Project Office 
 
ID :  XR231 
D.3.6.1 Annual Performance Evaluation 
Conduct annual review of operations and report findings in a Performance Evaluation Plan and Self 
Assessment; these will be shared with both the NSF and our User Advisory Committee. 
 
ID :  XR232 
D.3.6.2 Provide Project Management 
Provide all necessary project management activities, including: maintenance of project planning 
documents (e.g., Project Execution Plan, System Engineering Management Plan); change management; 
risk management; maintaining and monitoring schedules and milestones; creating and controlling 
budgets; project reporting and communication; and, transition management (from TeraGrid to XSEDE). 
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ID :  XR233 
D.3.6.3 Provide Architecture Evolution 
Develop and analyze requirements; design architectural elements (specifications) to meet the 
requirements, and find or develop implementation components that meet the specifications.  Execute test 
processes for development increments; support the systems engineering team for testing in deployment 
increments.  (See XSEDE SEMP for details on "development" versus "deployment" increments). 
Architecture should enable development of leadership capabilities in the national cyberinfrastructure 
community. 
 
ID :  XR234 
D.3.6.4 Provide Systems and Software Engineering 
Define, evolve and execute best system engineering practices, including but not limited to: technical 
planning, requirements analysis, functional analysis, system analysis and control, sustainment, testing, 
system integration, deployment and sustainment. 
 
ID :  XR235 
D.3.6.5 Improve Public Relations 
Promote high-end digital services, their scientific value, and their social impact to the science and 
engineering community, to NSF and other agencies, and to the public. 
 
ID :  XR236 
D.3.6.6 Include Stakeholders and Users in Decision Making 
Facilitate users having a substantial role in the governance and decision making in XD including 
submission of requirements, user advisory boards and participation in governance. 
 
